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earnings-related pension scheme in the long term. A simple estimate is also
presented of the development in total pension expenditure. Regarding the scheme
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on the development of both expenditure and financing, but as regards public-
sector earnings-related pensions, the report covers only a calculation on the
development in pension expenditure.
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related pensions as well as the views on the future demographic and economic
development.
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as for the interpretations presented in this report.
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EXECUTIVE SUMMARY
This report presents calculations for the development of the Finnish statutory
earnings-related pension scheme up until the year 2075. As regards the private
sector, this report includes the development of both expenditure and financing.
In the pension acts for employees, the main indicators of the funds statement are
the contribution level and the amount of earnings-related pension assets, and in
the pension acts for entrepreneurs, the two main indicators of the funds statement
are contributions paid and state financing. As for the public sector, the present
calculations only cover the development in pension expenditure. This report
also provides an evaluation of the development in overall pension expenditure
(earnings-related, national and other pensions).
The population development in the baseline scenario follows the forecast
published by Statistics Finland in autumn 2004 until 2050. The population
forecast has been extended until 2075 at the Finnish Centre for Pensions.
According to this forecast, by the year 2050, the life expectancy for men aged
62 years increases by almost 6 years and that for women, by about four years
and a half. By 2075, these expectancies increase by another a year. The old-age
dependency ratio doubles from the current 0.25 by 2030, and after this, the old-
age dependency ratio increases slightly towards the end of the calculation period.
In the baseline scenario, the employment rate is expected to rise from the
current approximately 67 per cent by about 3 percentage points by 2025 and by
about 4.5 percentage points by the end of the calculation period. Associated
with improved employment rates are assumptions of growth in the labour force
shares, decreasing unemployment rates and higher effective retirement age. The
expected effective retirement age for employees is thus assumed to increase
from the current age of approximately 59 years by 2 years by 2025, and by
3 years by 2050. An increase in life expectancy and in expected effective
retirement age means that at the end of the calculation period, the average time
in retirement is a good 3 years longer than it is currently. Furthermore, the real
growth in earnings of the baseline scenario is 1.75% a year and the real return
on pension assets is 3.5% a year.
The size of old-age pensions and survivors’ pensions is adjusted to changes
in life expectancy for 62-year-olds through the life expectancy coefficient. In
2025, the value of the life expectancy coefficient will be about 0.93, in 2050, it
will be 0.85 and at the end of the calculation period in 2075, it is 0.82.
The forecast is that the statutory earnings-related pension expenditure in the
economy will increase steadily in relation to the wage sum from about 23 per
cent to 34 per cent by 2030, after which the pension expenditure percentage will
decrease by about one percentage point. Moreover, private-sector expenditure
increases from the current 19 per cent to 31 per cent by 2030, after which the
expenditure is predicted to grow by 2 percentage points over the calculation
period. In the public sector, the pension expenditure percentage is at its highest
over 40 per cent in the 2020s, after which private and public-sector pension
expenditure start converging. The growth in pension expenditure is due to the
growth in the old-age pension expenditure.
The pension contribution for private-sector employees increases from 21.6 per
cent by about 6 percentage points by 2030, after which the contribution changes
only negligibly. Over the same period, the corresponding expenditure increases
by about 12 percentage points. The private-sector pension assets increase in
relation to the wage sum over the whole calculation period. Currently the assets
are 1.6 times the wage sum, in 2030 they will be 2.3 times the wage sum, and in
2075, 2.6 times the wage sum. Also the level of funding in the private sector
(existing pension assets in proportion to the amount of money required by full
funding) will increase from 27 per cent in 2004 by 4 percentage points by 2030.
This report studies the sensitivity of the results to the most important
assumptions about the population and the economy. This sensitivity analysis
has been carried out by changing only one assumption or group of assumptions
at a time, making all the other assumptions follow the baseline scenario. In the
baseline scenario, the total fertility rate is 1.8 children per woman, and in the
alternatives, 1.5 and 2.1. Over the next few decades, birth rates do not have a
significant impact on pension expenditure and contribution percentages.
However, in the long term, a higher birth rate than in the baseline scenario
decreases pension expenditure in relation to wages by a good 4 percentage points
and contributions by somewhat less than 3 percentage points. By contrast, a low
birth rate increases expenditure by almost 6 percentage points and contributions
by almost 4 percentage points. Furthermore, the development in life expectancy
does not have a significant impact on pension expenditure or contributions.
However, it affects the life expectancy coefficient and thus the amount of old-
age pensions and survivors’ pensions.
The different assumptions about employment rates are immediately reflected in
the wage sum as well as in the pension expenditure percentage and the
contribution level. Over time, the employment history also carries over to the
pensions paid out, however, and the effect of employment rates on expenditure
and contribution percentages is levelled out. In the long term, small differences
in employment rates do not affect the expenditure and contribution percentages.
The growth in earnings level in the baseline scenario is 1.75 per cent. If the rate
is 2.25 per cent, the pension expenditure percentage decreases in relation to the
baseline alternative by one percentage point in 2020 and by about 2 percentage
points in 2075. Nevertheless, the growth in earnings level has a clearly slighter
effect on the level of the pension contribution, as the decreasing effect of returns
on assets on the contribution diminishes as the wage sum grows faster.
Correspondingly, a slower growth in the earnings level as compared to the
baseline alternative clearly increases the pension expenditure percentage, whereas
pension contributions increase comparatively little. Returns on assets have a
cumulative effect on the development of both pension contributions and pension
assets. If the annual returns on assets are one percentage point higher than the
baseline alternative, the contribution level decreases by 2020 by about one
percentage point and by the end of the calculation period, by about 3.6 percentage
points. Lower returns on assets than in the baseline alternative mean slightly
lower contribution increases.
The previous long-term calculations by the Finnish Centre for Pensions have
been based on the Eurostat population forecast, where mortality rates decrease
slower than in the new population forecast of Statistics Finland. According to
the new calculation, the life expectancy coefficient receives lower values than
before, but the pension expenditure and contribution percentages are not
significantly affected by the new population forecast. The pension expenditures
and pension contributions by the private-sector employees do not differ
significantly from the estimates of the Finnish Centre for Pensions in 2002.
However, according to the new calculation, the pressures to increase the pension
contribution are slightly lower in the near future and they are later slightly higher
than shown by the calculation of 2002. When comparing the results with the
report of the Finnish Centre for Pensions of 1999, the estimate of the future
level of pension expenditure and contribution percentages has clearly decreased.
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1 Introduction
In Finland statutory earnings-related pension insurance covers almost all the
gainful employment of employees and of entrepreneurs. These pension acts strive
to secure a reasonable income for the insured and their families in relation to the
earnings while working in the event of old age, disability or death. The private-
sector pension acts are the Employees’ Pensions Act (TEL), the Temporary
Employees’ Pensions Act (LEL), the Pensions Act for Performing Artists and
Certain Groups of Employees (TaEL) and the Seamen’s Pensions Act (MEL).
Self-employed persons are insured under the Self-Employed Persons’ Pensions
Act (YEL) or the Farmers’ Pensions Act (MYEL). The main public-sector pension
acts are the Local Government Pensions Act (KuEL) and the State Employees’
Pensions Act (VEL). In addition, there are other comparatively small pension
acts and pension regulations in the public sector.
At the beginning of 2005, the legislation on earnings-related pensions  changed
considerably. The old practice of calculating a pension separately for each
employment was abandoned and thereafter the pension is affected by the earnings
of the employee’s whole work history. The accrual rates and indexation were
also changed. The individual early retirement pension was abolished for persons
born in 1944 and later, as well as for the unemployment pension for persons
born in 1950 and later. Moreover, the old-age pension can be drawn flexibly
between the ages of 63 and 68. Old-age pensions and surviving spouse’s pensions
are adjusted through the life expectancy coefficient to take into account changes
in longevity. If mortality decreases for those who have reached the age of 62, the
initial amount of the old-age pension is diminished through the life expectancy
coefficient so that the total value of the pension stays at the level corresponding
to the current mortality rate. Furthermore, the pension accrual for the periods of
the social security benefits was reformed. The increment for credited periods
and for what is referrer to as one-year rule were substituted by a technique better
suited for the new pension calculation mode, where the pension accrues on the
actual earned income preceding the period of social security benefit or on a
calculated income. At the same time this includes an increase in the number of
periods of social security benefits which accrues a pension. For instance,
according to the new system, those who study and earn a degree or qualifications,
as well as those involved in periods of childcare accrue a pension, as do periods
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of social security benefits in between employment contracts, the latter  accruing
a pension more extensively than before.
The changes in the financing of pensions are mainly a consequence of the
changes in the benefits. One such change is that the accrual and funding of old-
age pensions now begins at the age of 18 instead of at 23, as it did previously. As
the accrual rate for persons aged over 53 is increased from 1.5 per cent to 1.9 per
cent, the insured persons are liable to pay a correspondingly higher employee
contribution. The contribution increase is funded. The reform also includes an
additional funding of pensions, amounting to 7.5 per cent of the private-sector
wage sum by 2013.
The calculations in this report have been made using the long-term projection
model of the Finnish Centre for Pensions and they show the development of the
pension scheme according to the new legislation. This model replicates the
functioning of the scheme and especially the legislation on the earnings-related
pensions is included in the model in fairly great detail. On the other hand, the
descriptions of economic behaviour in the model, such as the demand for and
supply of labour, are assumptions and not results. In the starting year of the
calculation, the population receives different labour market states (employed,
unemployed, retired, etc.) which correspond to the facts. The calculation
progresses one year at a time; people move between different states according
to given probabilities, accrue pension rights or are possibly pension recipients.
The population in the baseline scenario follows the forecast of Statistics
Finland which was published in autumn 2004, but the report also studies the
effect of alternative population forecasts. Correspondingly, the economy in the
baseline scenario follows a certain path and the alternative scenarios investigate
the sensitivity of the results to the main economic assumptions.
Rather than being forecasts, the results presented are rather conditional
calculations for the given demographic and economic assumptions. The future
development of the pension scheme corresponds to the results of the report if
the additional assumptions for the calculation on demographic and economic
development are realised and the pension legislation is not changed.
The calculation period in the present report extends until 2075. There is good
reason for this long horizon even though the future is unknown and the pension
legislation may be changed: a long-term calculation is necessary specifically
when evaluating possible needs to change the legislation and the consequences
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of the changes. Typically the full effect of legislative changes on pension
expenditure shows only over several decades. A good example of the long delay
with which new accruals materialise as pension expenditure is the pensions
payable on the basis of periods of studies and childcare, and a calculation for
this is shown in Chapter 4. The full expenditure effect of the act will not be
experienced until the 2070s. Although future demographic and economic
developments are unknown, through the projection model, it is possible to study
the effects of different assumptions of the future development on pension
expenditure, contributions and funds (Chapter 5).
The previous report of the Finnish Centre for Pensions containing long-term
calculations of expenditure, contributions and funds was published in 1999.1
The background report of the SOMERA committee (2002) studies extensively
the development in expenditures for and financing of social security, including
earnings-related pensions. The publication The Finnish Pension System (2003)
presents in brief the calculations of the Finnish Centre for Pensions from 2002,
which evaluate the effects of the reform in 2005 on expenditure and contributions.
This report mainly includes the corresponding results as the report of 1999. New
calculations include a cash-flow calculation describing the private-sector pension
scheme and estimates of the current level of the funding rate of pensions and of
the future development of the funding rate. Furthermore, the sensitivity analysis
of the results of the baseline scenario is more extensive than before.
This report contains the following: Chapter 2 describes the Finnish legislation
on earnings-related pensions in accordance with the legislation which took effect
in 2005 in so far as it is crucial for the long-term expenditure, contribution and
fund calculation; Chapter 3 presents the projection model and the main starting
data as well as the assumptions regarding the future development. The results of
the baseline scenario are presented in Chapter 4, the expenditures for statutory
earnings-related pensions have been calculated for TEL, LEL, MEL, TaEL, YEL,
MYEL, VEL and KuEL, as well as the Special Act. This chapter also presents
the development of total pension expenditure in relation to GDP. This calculation
is obtained by combining the earnings-related pension expenditure calculated
for this report with the results regarding national pensions as published by the
Social Insurance Institution and adding other pensions schematically. In addition
1 Klaavo et al. (1999)”Pension expenditure, contributions and funds to the year 2050”.
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to pension expenditure calculations Chapter 4 shows the development in the
financing of private-sector earnings-related pensions, especially estimates of
the development in pension contributions and funds. Next, Chapter 5 studies the
sensitivity of the results regarding the assumptions about the demographic and
economic development. Although this sensitivity analysis only concerns the
pension acts for private-sector employees, it is indicative of the whole earnings-
related pension scheme. Chapter 6 compares the results of the report with the
previous results of the Finnish Centre for Pensions and Chapter 7 contains a
summary of the report.
This report has been written by following, when applicable, the instructions
confirmed by the International Actuarial Association in 2002.
15FINNISH CENTRE FOR PENSIONS, REPORTS
Pension expenditure, contributions and funds until the year 2075
2 The Finnish earnings-related pension
scheme from the beginning of 2005
2.1 The acts on the earnings-related pension
The Finnish statutory pensions are made up of earnings-related pensions and
national pensions, whereas voluntary pensions play a fairly minor role in the total
pension provision. The earnings-related pensions are intended to ensure the
maintaining of the insured’s level of consumption in the event of old age, disability
or the death of a family breadwinner. A pension recipient is entitled to a national
pension if the earnings-related pension is small. This report is mainly concerned
with the long-term development of the earnings-related pension scheme.
The earnings-related pension scheme consists of several pension acts, which
together cover the different sectors of the economy. In practice, all work
performed by a person aged 18-67 in the position of employee or self-employed
person is covered by some pension act. The calculations in this report concern
the following pension acts: the Employees’ Pensions Act (TEL), the Temporary
Employees’ Pensions Act (LEL), the Pensions Act for Performing Artists and
Certain Groups of Employees (TaEL), the Seamen’s Pensions Act (MEL), the
Self-Employed Persons’ Pensions Act (YEL), the Farmers’ Pensions Act (MYEL),
the State Employees’ Pensions Act (VEL), the Local Government Pensions Act
(KuEL) and what is referred to as the Special Act on the basis of which a pension
accrues for periods of studies and childcare.2 The private-sector employees’
pension acts, TEL, LEL and TaEL, will probably be unified into a new Employees’
Pensions Act (TyEL) starting at the beginning of 2007. Even so, unifying of the
pension acts will not significantly affect the development of pension expenditure,
contributions and funds.
For the private-sector pension acts, both expenditure and financing
calculations are shown, but for local government and state pensions, the report
only includes an estimate of the pension expenditure.
Also included in this report simply as estimated partial components of total
expenditure are the national pensions, private-sector supplementary pensions,
2 The Act on Compensation of the Pension from State Funds for Periods of caring for a child aged less than 3 years and for
periods of study.
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military injuries compensations, special pensions for farmers, pensions payable
on the basis of motor liability and workers’ compensation insurance, and the
pensions for persons working for the Church, the Social Insurance Institution,
the Bank of Finland and the Regional Government of Åland.
As the pension reform in 2005 took effect, determining the pensions under
the different pension acts has been to a large extent harmonised. Nevertheless,
several different pension acts are needed because they each offer different ways
to finance pensions.
The earnings-related pensions are defined-benefit, which means the size of
the pension expenditure determines the contribution level and the need for other
financing. Due to the defined-benefit structure of the scheme, we will first study
the pension expenditure and after that, analyse the financing of the expenditure.
2.2 Pension accrual and pension benefits
An earnings-related pension accrues from earnings between the ages of 18 and
67 according to the accrual rates shown in Table 2.1. Persons aged under 18 or
over 68 years old do not accrue a pension and they are also not covered by the
insurance obligation. For employees, the pensionable income is the salary/wage
reduced by the employee contribution. For self-employed persons and farmers,
a pension accrues from the insured earned income in its entirety.
Table 2.1. Accrual rates from the earnings according to the insured person’s
age. The accrual rate for a person who has reached the age of 63 is 1.5 per cent,
if he or she draws an old-age pension.
egA etarlaurccA
25-81 5.1
26-35 9.1
76-36 5.1/5.4
Under the pension acts, those in the age group18–62 accrues a pension on the
basis of the following periods of social security benefits:
1) parent’s allowance
2) job alternation leave
3) earnings-related unemployment allowance
4) periods of training comparable to the aforementioned
5) sickness allowance
6) periods of rehabilitation allowance financed by the pension providers.
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In addition, an earnings-related pension accrues from certain benefit periods
which are not that significant for the pension expenditure.
The accrual rate for periods of social security benefits is 1.5 per cent annually
regardless of age, and the accrual basis is the same earnings from which the
actual benefit has been calculated. For parent’s allowances, the basis for the
pension is 117 per cent of the earnings, for job alternation leave and earnings-
related unemployment allowance 75 per cent, and for other daily allowances,
65 per cent of the earnings.
Pensions under what is referred to as the ‘special act’, accrue on the basis of
either studies which terminate with the earning of a vocational or university
degree or qualification. Another way to qualify under the ‘special act’ is to provide
childcare at home for a child under three years old. This accrual basis is a
calculated monthly income of 523.61 euros in the index level for 2004. The size
of the pensionable calculated income is linked to the wage coefficient.
When calculating the initial amount of the pension, the earnings for the
different years are adjusted in line with the wage coefficient, where the weighting
of the change in the earnings level is 80 per cent and the weighting of the change
in the consumer prices is 20 per cent. Pensions are adjusted in line with an index
where the weighting of the change in the earnings level is 20 per cent and the
weighting of the change in prices is 80 per cent. Disability pensions payable to
young and middle-aged persons are increased by a lump-sum increase when the
pension has been paid for five years. For persons under 27 years old, the increase
is 21 per cent. For persons older than this, the increase is reduced by
0.7 percentage points for each year, until those who have reached the age of
55 receive no increase at all.
The types of pension benefits are disability, unemployment, part-time, old-
age and survivors’ pensions.
The disability pension may be granted as a full or a partial pension, depending
on how much the insured person’s work capacity has decreased. The partial
disability pension is half of the full pension. The amount of the disability pension
is obtained by calculating the pension accrued up to the start of the pension and
adding it to the pension for projected pensionable service. The projected
pensionable service is the time from the onset of disability until the age of 63.
The accrual rate for projected pensionable service is 1.5 per cent a year until the
age of 50 and 1.3 per cent a year between the ages of 50 and 62. The wage/salary
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used for the projected pensionable service is the average wage for the 5 years
preceding the disability. Moreover, the 2005 reform abolishes the individual
early retirement pensions. As a result, the last individual early retirement pensions
will be granted in 2005-2006.
The unemployment pension may be granted to long-term unemployed persons
born in 1949 or earlier when they have reached the age of 60. The age groups
entitled to an unemployment pension may start receiving earnings-related
unemployment allowance after having reached the age of 55 and after that, start
receiving an unemployment pension.
Those born after 1949 are not entitled to an unemployment pension, but after
reaching the age of 57, they may receive earnings-related unemployment
allowance until their old-age pension starts. These long-term unemployed may
take the old-age pension between the ages of 62 and 65, in which case they
receive the pension accrued up to retirement without any reduction for early
retirement.
The part-time pension may be awarded to an insured person who has reached
the age of 58 and who reduces work input so that the earnings are reduced to 35–
70 per cent of his or her stabilised earnings. The size of this part-time pension is
half of the earnings reduction caused by the decrease in their work input. A
pension accrues from the work during the part-time pension as from other work
and in addition, an old-age pension accrues at the rate of 0.75 per cent a year on
the earnings reduction.
The insured is entitled to a normal old-age pension at the age of 63 and to an
early old-age pension at the age of 62. However, the early pension is reduced by
0.6 per cent for each month that the pension is taken early. If the insured continues
working after having reached the age of 63 and does not take the old-age pension,
the accrual rate for the pension is 4.5 per cent a year. On the other hand, those
who draw an old-age pension but also work after the age of 63 accrue a pension
at the rate of 1.5 per cent. After reaching the age of 68, the pension accrual and
the insurance obligation end. If the insured person does not take the old-age
pension upon reaching the age of 68, the pension is increased by an increment
for deferred retirement of 0.4 per cent per month.
A survivor’s pension can be paid to the surviving spouse, the former spouse
and the children. The former spouse is entitled to a surviving spouse’s pension if
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the deceased was liable to provide maintenance to the former spouse. If the
deceased has two or more children under the age of 18, the total amount of the
survivors’ pensions equals that of the deceased person’s pension. If there is one
child aged under 18, the total amount of the survivors’ pensions is about 80 per
cent of the deceased person’s pension. If the deceased has no children under 18,
the surviving spouse’s pension can be at the most half of the deceased person’s
pension. In this case, the final level of the surviving spouse’s pension is deter-
mined on the basis of the adjustment of the surviving spouse’s pension, which
typically reduces the surviving spouse’s pension or cancels it out completely.
The initial amount of old-age pensions is adjusted to account for the change
in longevity for 62-year-olds through the life expectancy coefficient. This life
expectancy coefficient is determined so that the capital value of the old-age
pension remains unchanged even if the life expectancy for persons of retirement
age changes in comparison to the expectancy calculated from the statistics for
2003-2007. This life expectancy coefficient is also applied to disability pensions
when they are changed to old-age pensions at the age of 63 and to surviving
spouse’s pensions in connection with the adjustment of the surviving spouse’s
pension. The life expectancy coefficient will only affect the pensions for those
born in 1948 and later. The value of the coefficient is defined for each one-year
cohort separately.
2.3 Financing pensions
The annual pension expenditure for TEL, LEL and TaEL is financed through the
annual premium income, from accumulated funds and from the payment
transferred from the unemployment insurance contribution. For the pension
expenditure in 2003, the shares of these financing sources were the following:
the premium income 75%, funded component 21.1%, and the unemployment
insurance contribution 3.9%. A share of the unemployment insurance contribution
is transferred to finance pensions, which is estimated to correspond to the amount
of pensions accruing on the basis of the unemployment periods.
The general term ’pension fund’ is well worth specifying. The private-sector
pension providers have to continuously cover those technical provisions which
are determined actuarially. To cover technical provisions, the pension providers
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have assets (pension assets). The amount of the pension providers’ assets which
exceeds the technical provisions constitutes the solvency margin, through which
the pension providers prepare for investment risks. New technical provisions
are continuously being created through pension accrual and old liabilities are
released as pensions become payable. For those insured under 54 years old, a
share corresponding to an accrual of 0.5 per cent is funded for their old-age
pensions. Furthermore, the increase in the employee contribution levied from
persons  over 53 is funded in full. In addition, the old-age pension liability is
annually increased by the yields on the pension providers’ investments. When
the pension starts, disability and unemployment pensions are funded. The size
of this funding is determined so that it is sufficient to pay the pensions until the
old-age pension starts, with the exception of the index adjustments to the pen-
sions. In connection with the reform, additional funding by the year 2013 was
agreed on, which corresponds to 7.5 per cent of the private-sector wage sum.
Pension expenditure for self-employed persons and for farmers is financed
through the annual premium income and the State’s share. The State’s share is
the part of the pension expenditure which is not covered by the premium income.
The contribution under YEL more or less corresponds to the average contribution
under TEL. In 2003, the State’s share of the pension expenditure under YEL was
about 7 per cent and of the pension expenditure under MYEL, about three quarters.
The high State’s share of the pension expenditure under MYEL is due to the
unfavourable age structure and to the low contribution level under MYEL. The
average contribution under MYEL is about half of the contribution under TEL.
Pension expenditure under MEL is financed through employers’, employees’
and the State’s shares. Each party is responsible for a third of the financing.
Pension expenditure under the special act is financed through state funds when
the pensions become payable. Further information on private-sector actuarial
techniques is available in the publication by Tuomikoski and Kilponen (2003).
The state and local government pension schemes were originally based on a
pure pay-as-you-go system. The Local Government Pension Institution started
funding pensions in 1988 in order to curb the increase in pension contributions.
The target has been set at keeping the local government pension contribution
below 30 per cent of the wage sum. Furthermore, the State Pension Fund was
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established in 1990 to prepare for the State’s future pension expenditures. The
aim of this Fund is to gather assets so that the cost burden caused by the pensions
of the post-war baby-boomers can be lessened in the years when the pension
expenditure is at its highest.
This report presents the calculations on the financing of private-sector
pensions, but as for the state and local government pension schemes, this report
only includes an estimate of the development of the pension expenditure.
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3 Projection model and assumptions of the
baseline scenario
3.1 Structure of the projection model
The results of the report have been calculated using the long-term planning model
of the Finnish Centre for Pensions. This model is deterministic and replicates
the functioning of the earnings-related pension scheme. With the help of this
model, it is possible to make calculations to meet the planning and forecasting
needs of the pension scheme. Unless otherwise stated, the acts and other
stipulations governing the functioning of the scheme are presumed to remain
unchanged up to the end of the calculation period.
The projection model studies each pension act separately. Each year, pensions
are paid to the pensioners, the insured accrue their future pensions and people
are transferred between different states (employed, unemployed, pensioner, etc.)
according to given probabilities. The states in the model and the transfers between
them for the year 2005 are shown in Figure 3.1. Over time, the individual early
retirement pensions and the unemployment pensions will disappear and people
will transfer from their additional days of unemployment allowance directly to
their old-age pensions.
The active people in the model are working, their earnings accrue a pension
and contributions are levied on the basis of their earnings. The unemployed are
divided into three different states in the model. Persons aged less then 57 who
receive earnings-related unemployment allowance are categorised as
unemployed. Those over 57 who are the long-termed unemployed are entitled to
earnings-related unemployment allowance for additional days until the pension
starts. Persons receiving an unemployment allowance for additional days have
their own state in the model. These groups of unemployed accrue an earnings-
related pension during their periods of unemployment. Other unemployed persons
do not accrue a pension (currently about half of the unemployed) and they are
therefore categorised as inactive. Persons transferred to the category of inactive
also include those who transfer from work covered by the act under observation
to work covered by some other act or those who exit the labour force. The inactive
are persons who have accrued a pension under the act under observation but
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who no longer work in a job covered by this act and who are also not drawing a
pension. Pensions accruing on the basis of periods of some other social security
benefit than periods of unemployment are ascribed in the model to the active
population.
In addition to the transfers shown in Figure 3.1, new employed persons are
annually transferred to the active population in accordance with the population
and employment forecast. Also, people in each state die each year and part of
the deceased leave behind a survivors’ pension.
Figure 3.1. States of the model and transfers between states, not including
survivors’ pensions.
Within the states, people are categorised into different classes according to their
age and gender. A technique of averages is applied in these classes. The averages
are thus calculated as standardised for age and gender, which means that for
instance, all 50-year-old men working in employment contracts covered by TEL
are assumed to be similar to each other. The technique of averages is much
simpler than individual calculation to carry out in practice, but at the same time
it produces less information. For example, the size distributions of the pensions
cannot be calculated.
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UE = unemployment pension PD = partial disability pension
EO = early old-age pension DI = disability pension
OA = old-age pension IE = individual early retirement pension
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The technique of averages in the model does not hinder taking into account the
selectiveness connected with the transfers between the different states. The
following phenomena have been modelled:
1) The accrued pension and the wage for projected pensionable service of
those persons transferring to a disability pension are typically lower than
for those who continue working.
2) The mortality risk for persons drawing a disability pension is higher than
the average for the population in general, and the mortality risk for non-
disabled persons is correspondingly lower.
3) The pension accruals of those who die while still of an age to be included
in the active population are lower than on average for the insured.
4) For persons drawing an old-age pension, a high pension is associated
with a low mortality risk when age and gender are standardised.
It would be possible to also take into account other corresponding phenomena,
but adding to the details makes the model more complex and presenting reliable
estimates of the size of the selectiveness is problematic. Due to the phenomenon
stated in item 4, old-age pensions may mean, within the gender groups, income
transfers from persons with low earnings to persons with high earnings. When
studying all insured together, there is probably no corresponding phenomenon,
however, as the earnings and mortality risk are higher for men than for women.
Furthermore disability pensions and pension accrual for periods of social security
benefits probably mean income transfers over their life span from persons with
high earnings to persons with low earnings.
The projection model needs the following data as a description of the initial
situation, specified by pension act as well as by the age and gender of the insured:
1) division of the population between different pension acts and within each
act between different states
2) wages/salaries of the insured
3) amounts of pension accruals
4) technical provisions and amount of pension assets
5) amounts of the pensions payable
6) probabilities of transfers between states, especially starting pensions.
The numbers describing the initial situation are mainly obtained from the
employment and pension registers of the Finnish Centre for Pensions. Most of
the starting data are from 2002 and 2003, on all topics not that up-to-date data
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are available and in some cases average numbers for the longer term have been
used. Observed transfer probabilities have been smoothed.
The main assumptions for the calculation period are the following:
1) population forecast
2) employment forecast
3) changes in the numbers of starting pensions and in other transfer
probabilities
4) growth in earnings level
5) yield on pension assets
6) technical interest rate
The most important results of the model are annual pension expenditure,
contributions and funds for the calculation period. As the population has been
categorised according to age and gender in the model, the model can also be
used to calculate generation and gender-specific results.
The development for each pension act is calculated separately. However, it is
not worthwhile to present all the results by pension act separately, as there is a
total of nine pension acts. Private-sector employees are covered by TEL, LEL
and TaEL, and these are presented as one entity. The results for the state and
local government pension acts are also combined into one pension expenditure
estimate for the public sector.
3.2 Population forecast
The population in the baseline scenario follows the population forecast of
Statistics Finland until 2050, which was published in autumn 2004. The main
assumptions of the forecast are:
1) total fertility rate 1.8
2) net migration 6000 persons a year
3) current rate of decrease in mortality will continue in the future.3
The calculation period of the report extends to 2075. The population forecast
has been continued from 2050 onwards as such, except that from 2050, the rate
of decrease in mortality is expected to be halved.
3 Change from the years 1984–1988 as compared to the years 1999–2003.
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When the current rate of decrease in mortality continues, it means a considerable
increase in longevity in the long term. Life expectancy for 62-year-old men will
increase from the current about 18 years to 25 years over the calculation period,
and correspondingly life expectancy for 62-year-old women will increase from
a good 22 years to almost 28 years (Figure 3.2). The old-age dependency ratio
(the proportion of persons who have reached the age of 65 to persons aged 20-
64) will double from the current level of a fourth by 2030, and after that, the old-
age dependency ratio will still increase a little (Figure 3.3).
Figure 3.2. Life expectancy for 62-year-olds in 2003–2075.
Figure 3.3. Proportion of persons who have reached the age of 65 to persons
aged 20–64 in 2002–2075.
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3.3 Employment rates and effective retirement age
The employment rate in the baseline scenario is expected to increase, un-
employment to decrease and the effective retirement age to increase in accordance
with the figures presented in Table 3.1. The assumptions on the development in
the employment rates and effective retirement age are mainly the same as in the
previous estimate by the Finnish Centre for Pensions regarding the 2005 reform.
The employment and unemployment assumptions in that calculation are slightly
more cautious than in the recent government report on future trends.4 Chapter 4
studies the sensitivity of the results regarding, for instance, the development in
employment rates.
Table 3.1. Employment rates and unemployment rates in the baseline scenario
and change in the expected effective retirement age for employees.
4 ”Finland for people of all ages” Prime Minister’s Office: Publications 34/2004.
raeY 5002 0102 5102 5202 0502 5702
etartnemyolpmE 4.76 8.86 4.96 1.07 8.17 9.17
etartnemyolpmenU 8.01 2.8 1.7 1.7 1.7 0.7
egatnemeriterevitceffeniegnahC 0 7.0 2.1 0.2 0.3 0.3
The unemployment rate is expected to decrease by a third by 2015 and to stabilise
after that. The unemployment rate in Table 3.1 has been obtained by calculating
the share of persons receiving an unemployment allowance in the labour force.
This calculation gives a higher number than the unemployment rate reported by
Statistics Finland. The definition of Statistics Finland requires that the unemployed
are actively seeking a job. The most significant difference concerns ageing
unemployed persons, for which the definition of Statistics Finland gives a lower
number than there are persons receiving unemployment allowance.
In the near future, the effective retirement age will increase as the early
pensions decrease in number. Over the long term, the population forecast assumes
a significant decrease in mortality. It is therefore predicted that future age groups
will be in better health than before and at the same time, the life expectancy
coefficient makes early retirement a less attractive alternative. As the age groups
become smaller, there will also be an increasing demand for the ageing labour
force. By the end of the calculation period, the life expectancy for persons having
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reached the age of 62 will have increased by more than 6 years, so despite the
increasing effective retirement age, the calculation includes an assumption on
an extension of about three years of the time in retirement.
Table 3.1 shows the increase in effective retirement age through the change
in the expected effective retirement age for employees. When also taking into
account the self-employed persons, the effective retirement age in the calculation
will increase by a total of 2.9 years. The effective retirement among self-employed
persons is expected to be deferred less than among employees, since the
abolishment of early pensions has a smaller effect on self-employed persons.
Furthermore, the rapid decrease in the number of farmers does not support the
assumption of a strong increase in the effective retirement age. Kannisto (2004)
describes the calculation of the expected effective retirement age and the
development of the expectancy in recent years.
No changes are expected in the labour force shares of the different pension
acts, except that the number of farmers will decrease. The number of persons
insured under MYEL is expected to be halved by 2020 and the number of insured
private-sector employees is expected to increase correspondingly.
3.4 Growth in earnings level and yield on pension assets
The differences by age and gender regarding earned incomes are not expected to
change over the forecasting period, except changes connected with the Farmers’
Pensions Act (MYEL). Figure 3.4 shows the age profiles used in the model for
the wages under TEL. These profiles have been obtained by smoothing the wage
profile based on data from the pension insurance companies along the age axis.
The annual growth in earnings level is expected to be 1.75 per cent in real
terms. This corresponds to the average growth of the earnings level index of
Statistics Finland in 1970–1999. The earnings level may also increase through
structural change, if the number of employees decreases in the low-paying jobs
and increase in the high-paying jobs. On the other hand, possibly shorter time at
work slows down the growth in the wage sum. The calculations of the report do
not assume structural change nor a shorter time at work, except a decrease in the
number of persons covered by MYEL. The decreasing number of persons insured
under MYEL is expected to have a positive effect on the average earnings under
MYEL. This transfer of insured persons from agriculture to salaried employment
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also increases the average earnings of the whole economy. The 1999 report
assumed the net effect on the earnings level of the structural change and shorter
time at work to increase 0.1 percentage points faster than the earnings level
index.
Figure 3.4. TEL wages in the projection model in 2004, in euros per month.
The average insured salary for farmers is expected to increase annually one
percentage point faster than the earnings level index until 2020. In addition, in
the calculation for the Farmers’ Pensions Act (MYEL), the age structure for the
earned incomes of the insured is expected to change. At present the peak in
earned income occurs between the ages of 35 and 40. The observed age peak of
the earnings is expected to move forward as the cohorts are ageing, so that in the
long term, the earnings for farmers aged under 35 increase with age, but after
this age, the earnings profile is horizontal. These assumptions regarding earnings
level are connected with the shrinking of the number of active people. The farms
which disappear are smaller than average and typically they are combined with
the remaining farms. According to our calculations, the structural change for
MYEL decreases the insured income from agriculture but nevertheless increases
the average earnings for those who remain.
The yield in real terms on the investment assets of the pension providers is
assumed to be 3.5 per cent per year and the technical rate of interest in real
terms is 3.33 per cent. The stipulations governing the investment activity of the
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private-sector pension providers have predominately been similar to the current
ones since 1997. In 1998-2003, the real yield on all earnings-related pension
assets was on average 3.8 per cent. The investment yield of the private-sector
pension providers was slightly better than average (TELA 2004).
3.5 Pension accrual for periods of social security benefits
The age-wage profiles of persons who receive earnings-related unemployment
allowance and comparable training allowances are based on data provided by
the Insurance Supervisory Authority. The model applies insured salaries for the
unemployed according to the pension act and unemployment rates by pension
act. Dividing the unemployed by pension act is based on data from each
unemployed person’s unemployment fund and an estimate of the division of the
members of each unemployment fund among the different pension acts. The
insured salary for the unemployed is expected to increase at a similar rate to the
earnings level index, but the number of unemployed is expected to decrease
according to the numbers in Table 3.1.
The data on maternity, paternity and parent’s allowances, as well as sickness
allowances, are based on the sickness insurance and family benefit statistics of the
Social Insurance Institution. In the future, the age and gender distribution of these
daily allowances is expected to remain similar to the current one. The labour force
share of persons receiving sickness allowance is assumed to remain unchanged
over time, but the total volume of daily allowances connected with parenthood is
linked to the number of children born according to the population forecast.
The data on the use of job alternation leave and the average insured salary
are obtained from the Insurance Supervisory Authority. The division by pension
act has been carried out in the same manner as for the unemployment allowance.
In the future, the popularity of the job alternation leave is assumed to stay
otherwise on the same level, but the changes in legislation prevent the youngest
age groups from making use of the job alternation leave in the future.
When calculating the accruals under the Special Act, the pensionable period
of study for men is 2.9 years and for women 3.4 years. Deriving these numbers
exactly from the statistics is problematic. If educational levels, the number of
consecutive degrees or qualifications, and the frequency of abandoned studies
remain at the current level, studies would accrue a pension for a period which is
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about 2 months shorter than assumed in the calculation.5 The estimate of the
share of children aged under 3 who are cared for at home is based on the sickness
insurance and family benefit statistics of the Social Insurance Institution. In the
future this share is assumed to remain at the current level.
5 Ulla Hämäläinen (2004) takes a broad look at young people’s incomes and pension accrual from work, studies and periods of
social security benefits.
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4 Baseline scenario
4.1 Earnings-related pension expenditure
The life expectancy coefficient strives to keep the capital value of old-age
pensions and the surviving spouse’s pensions unchanged even when the life
expectancy of retirement age persons changes. The estimates of the future
development of the coefficient depend on the assumptions made concerning the
future development in mortality as included in the population forecast.6 Figure 4.1
presents the development of the life expectancy coefficient to the year 2075. In
the population forecast,  mortality is expected to decrease at the current speed
until 2050, and from 2050, the rate of decrease in mortality is expected to be
halved. The slow-down in the development of mortality shows in the life
expectancy coefficient with a slight delay, as the coefficient confirmed for each
year is based on the observations of previous years. The horizontal axis in the
figure depicts the calendar year when the coefficient is applied for the first time
as well as the year of birth for each cohort to which the coefficient is applied.
For instance the initial amount of the old-age pension for those born in 1963 is
multiplied by the approximate number of 0.93.
Figure 4.27 shows the pension expenditure for private-sector employees under
the Self-Employed Persons’ Pensions Act (YEL) and under the Farmers’ Pensions
Act (MYEL) in proportion to the earned income under each act. These numbers
do not include the pension components accrued on the basis of studies or for
caring for a child aged under 3 years. This pension expenditure based on a what
is referred as the ‘special act’ will be discussed separately later. The distribution
of the private-sector pension expenditure, as presented in this report, over the
different pension acts, may differ somewhat from the numbers of the statistics.
In the statistics, the distribution over the different pension acts follows, as a
rule, the pension act of the pension provider which pays the pension, whereas in
this report, the pension components accrued under each pension act has been
ascribed to the pension expenditure for the relevant pension act.
6 More detailed information on the determining of the life expectancy coefficient is available in Chapter 2.2 and on the population
forecast in Chapter 3.2.
7 The new act on private-sector employees’ pensions includes the current pension acts the Employees’ Pensions Act (TEL), the
Temporary Employees’ Pensions Act (LEL) and the Pensions Act for Performing Artists and Other Groups of Employees (TaEL).
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Figure 4.1. Life expectancy coefficient: the horizontal axis represents the first
year of implementing the coefficient as well as the year of birth of the cohort to
which the coefficient is applied.
The pension expenditure for private-sector employees will increase from the
current 18 per cent to 30 per cent during the 2030s, after which it will increase
by about 1.5 percentage points by the end of the calculation period. The shape
of the description of the pension expenditure percentage for private-sector
employees resembles that of the old-age dependency ratio (Chapter 3, Figure 3.3).
The increase in the expenditure percentage can in fact be explained by the growth
in the old-age pension expenditure; in 2005, the old-age pension expenditure for
private-sector employees is 12.5 per cent of wages, in 2035, 25 per cent and in
2075, 27 per cent.
The currently high pension expenditure percentage under the Farmers'
Pensions Act (MYEL) is mainly due to the shrinking number of active persons
in that sector. According to the model, the decrease in the number of active
people is expected to continue until 2020, at which time the number of persons
insured under MYEL will be half of the current number. From 2020 onwards,
the development of the number of persons insured under MYEL will follow the
development of the other pension acts. The development of the number of active
persons is reflected directly in the pension expenditure percentage. From 2020
onwards, the pension expenditure will decrease and in the long run, the pension
expenditure percentages under YEL and MYEL will approach each other.
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The pension expenditure percentage under the Self-Employed Persons’ Pensions
Act (YEL) will remain higher than the pension expenditure for employees the
whole time. This need not necessarily be so, since differences emerge between
YEL and the private-sector employees' pensions which affect the pension
expenditure percentage in different directions.8 The rules regarding pension
accrual are mainly the same and from 2005 onwards, they converge even more.
From the viewpoint of the future pension expenditure, the main difference
between the acts will still be that no deduction corresponding to the deduction
for the employee pension contribution is made when calculating the pension for
self-employed persons. The higher average age among persons insured under
YEL compared to employees increases the expenditure under YEL as compared
to the expenditure for private-sector employees’ pensions. On the other hand,
the pension expenditure for self-employed persons is lowered as self-employed
persons accrue less pension rights for periods with social security benefits; they
have a lower risk of incapacity for work and the increase in the insured earnings
with age is slower than for employees. In addition, it is clear that men form a
higher proportion of self-employed persons than of employees in general.
Figure 4.2. Pension expenditure under YEL, under MYEL and for private-sector
employees as a percentage of earned income.
8 According to the report ‘Pension expenditure, funds and contributions to the year 2050’, the pension expenditure for private-
sector employees in proportion to the earned income would from the 2030s onwards have been higher than for self-employed
persons.
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The ratio of pensions paid on the basis of the Special Act to earned incomes is
very low for a long period. Typically persons who are currently 30 years old
accrue pension rights on the basis of the separate act, so not many pensions will
be awarded under this Special Act for the next 30 years. When then the first
cohorts covered by this act reach the retirement age, it will take another 30 years
before the effect of the act shows in full in the pensions in payment and in the
pension expenditure. In the long term, the pension expenditure under this act is
about 0.6 per cent of the wage sum in the economy (Figure 4.3, note the scale of
the vertical axis).
Figure 4.3. Pension expenditure under the Special Act as a percentage of the
earned income in 2005-2075.
9 The numbers concerning the public sector and the whole economy do not include earnings-related pensions for the Church, the
personnel of the Social Insurance Institution and for other such small groups. However, they do not significantly affect the
pension expenditure percentage in relation to the earnings, since the corresponding wage sums are also excluded from the
calculations.
Figure 4.4 shows the development of the statutory earnings-related pension
expenditure in the private sector, in the public sector, and for the whole economy
in relation to earned incomes9. The private-sector pension expenditure percentage
includes the pensions act for private-sector employees, the Seamen's Pensions
Act (MEL), the Self-Employed Persons’ Pensions Act (YEL) and the Farmers’
Pensions Act (MYEL) as well as the Special Act, and the public sector includes
the State Employees' Pensions Act (VEL) and the Local Government Pensions
Act (KuEL) as well as the Special Act.
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The public-sector pension expenditure in relation to earned income is initially
about 12 percentage points higher than the private-sector expenditure. This
difference will increase rather than diminish in the coming decades, but over the
long term, the differences between the sectors will stabilise. The convergence of
the expenditure percentages is a result to be expected, as the pension benefits in
the sectors are also harmonised as to their main features. The current difference
in pension expenditure percentage between the sectors is probably due to the
previously more generous pension benefits in the public sector as compared to
the private sector, and privatisations, which has resulted in employees transferring
from the public to the private sector. Moreover, the slow convergence of the
expenditure percentages can partly be explained by the ageing workforce in the
public sector. Due to the differences in age structure, as for the near future, more
pension rights will accrue in the public sector in relation to earned income than
in the private sector. As of 2005, more than a third of those insured in the public
sector are over 50, in the private sector about a quarter have reached this age.
However, the differences in pension expenditure percentage between the sectors
cannot be explained by the future development of the number of insured.
According to the scenario, the number of gainfully employed persons has been
assumed to develop uniformly in different sectors.
Figure 4.4. Earnings-related pension expenditure as a percentage of earned
income in the different sectors and for the whole economy until the year 2075.
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Figure 4.5 analyses the earnings-related pension expenditure according to the
type of benefit. Disability pensions and unemployment pensions are changed to
old-age pensions at the age of 63. Available statistics indicate that the age limit
for early pension and old-age pension is typically 65 years old in the private
sector. The difference in the age limit makes it more difficult to compare the
scenario and the realised development for each type of benefit.
Figure 4.5. Pension expenditure as a percentage of the wage according to type
of benefit.
When analysed by the type of pension, the growth in old-age pension expenditure
remains the dominating feature of the future development. The unemployment
pensions will disappear in slightly less than ten years. The share of the wage
sum for other pensions than old-age pensions and unemployment pensions will
remain at about 6 percentage points until 2020 and from that level, decrease
steadily to about 5 percentage points by the end of the calculation period.
A drop in mortality also decreases the survivors' pension expenditure, since
one result of decreasing mortality is a lower number of surviving spouses. The
survivors' pension expenditure is especially decreased by the assumption that
mortality for men will decrease faster than for women. According to the scenario,
the survivors' pension expenditure will comprise 2.2 per cent of the wages in
2030 and 1.2 per cent in 2075. If mortality remained at the present level, the
corresponding percentages would be 2.6 and 2.3. Another factor is the diminishing
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differences between the pensions of the spouses and the decreasing number of
marriages all which lower the number of new survivors' pensions. The scenario
assumes that these factors will decrease the number of new survivors' pensions
by 30% by 2030 as compared to a situation where the differences in the pensions
and the marriage rate remained at the present level.
The rate of new part-time pensions is assumed to remain the same over the
whole calculation period. The part-time pension expenditure will clearly increase.
The reason for this is that, as the effective retirement age is postponed, the share
of persons entitled to a part-time pension in the labour force increases.
Besides analysing by type of benefit, the pension expenditure can also be
specified by conducting an analysis according to the accrual basis. In Figure 4.6,
the total pension expenditure percentage has been divided firstly into pension
components accrued up to the end of 2004 and pension components that will
accrue in the future. The pensions accrued up to the end of 2004 have been
further divided into pensions which are already in payment and pension
components that have accrued but that will only become payable in the future.
The future pension accrual has been divided into pensions accruing on the basis
of earnings, pension accrual granted on the basis of projected pensionable service
in disability pensions and other pension accrual.
The accrued pension components will dominate pension expenditure for a long
time to come. By the beginning of the 2030s, more than half of the pensions
paid out will have already been accrued by the insured. Figure 4.6 can also be
interpreted as depicting the coming into force of the 2005 pension reform. This
pension reform will not appear full in the pension expenditure until all pensions
accrued before the reform have been paid. From this viewpoint the full
implementation of the pension reform will take the rest of the lifetimes of those
who are currently working.
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Figure 4.6. Pension expenditure as a percentage of earned income according to
accrual basis.
10 Earnings from work accrue a pension at the annual rate of 1.5, 1.9 or 4.5 per cent and for periods of unemployment, at the rate
of 1.125 (0.75 x 1.5) per cent a year.
Pension components accruing on some other basis than work or projected
pensionable service (heading “others" in Figure 4.6) include pension expenditure
arising from part-time pensions, periods with daily allowances and the Special
Act. The expenditure development of the Special Act was shown above
(Figure 4.3). The actual part-time pension expenditure was shown in Figure 4.5.
In addition, part-time pension expenditure arises from a decrease in earnings
during the part-time pension, which in the long term amounts to about 0.2 per
cent of wages. The share of pensions accruing from periods of earnings-related
daily allowances in the wage sum is in the long term about one per cent, of
which half accrues on the basis of periods of unemployment allowance and the
other half on the basis of periods of other allowances. The pension components
accruing on the basis of periods of unemployment may appear small compared
to those pension components accruing on the basis of earned incomes (half a per
cent as compared to about 28 per cent). However, the result can be explained by
the following factors: of the unemployed persons in the calculation only half
receive earnings-related unemployment allowance, the unemployment rate is
expected to decrease by a third and the salary for insurance purposes for the
unemployed is lower than the average wage of all insured persons. In addition,
the accrual rate for periods of unemployment is lower than that for gainful
employment10.
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4.2 Total statutory pension expenditure
Above we presented the estimates of the pension expenditure under the most
important acts on the earnings-related pension in relation to the wage sum or
sum of earned incomes under the corresponding acts. We will now examine the
total pension expenditure in proportion to the GDP.
The growth rates of the wage sum and of the GDP are assumed to be equal
(Table 4.1). In this case, the share of the earned incomes in the GDP grows
slightly, since the earned income in the national accounts includes wages/salaries
and employer contributions. The employers' pension contributions grow slightly
faster than the wages. A slight change is natural in the functional earnings
distribution in favour of earned incomes, since the employment rate in the
calculation of the pension expenditure increases during the period of calculation.
In addition, the current share in Finland of earned incomes in the GDP is low
both historically and internationally. In 2002, the share of earned incomes in the
GDP was 49% in Finland, 57% in Sweden and 54% in Germany. In 1990, the
share of the earned incomes in the GDP was 57% in Finland.
Table 4.1. Growth in the wage sum and in the GDP over the period of calculation.
The total pension expenditure will be analysed according to the following four
categories of pensions:
1) private-sector earnings-related
2) public-sector earnings-related
3) national
4) other
Personal voluntary pensions are not included in the calculation.
Private-sector earnings-related pensions consist of the statutory earnings-
related pensions and voluntary pensions in connection with the employment
5102-5002 5702-5102 5702-5002
%58.1 %35.1 %75.1
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contract. In 2002, these voluntary pensions amounted to about 5% of the private-
sector statutory earnings-related pensions11. This share is expected to remain
unchanged. Public-sector earnings-related pensions include the aforementioned
state and local government pensions, as well as the pension expenditure for the
Church, the Regional Government of Åland, the personnel of the Social Insurance
Institution and of the Bank of Finland. In 2002, this latter group made up about
3.3 per cent of the state and local government pensions. This share is also expected
to remain unchanged.
The estimate of the share of national pensions in the GDP for the year 2050
is based on the baseline scenario of the actuarial report of the Social Insurance
Institution (Social Insurance Institution 2003c), where the national pensions are
expected to follow only the price level. According to this scenario, the share of
national pensions in the GDP will decrease from the current level of about 2 per
cent to 0.7 per cent in 2050. After 2050, the share of national pensions in the
GDP is expected to stabilise. Other pensions consist of pensions from workers'
compensation and motor liability insurance, as well as compensations for military
injuries and from the farmers' special pensions. The share in the GDP of pensions
awarded on the basis of workers' compensation and motor liability insurance
(about 0.23% in 2002) is expected to remain stable over time, whereas
compensations for military injuries and farmers' special pensions (about 0.23%
in 2002) are expected to disappear steadily by 2025.
The total pension expenditure in 2003 amounted to about 11.7 per cent of the
GDP, and at its highest, this share will rise to a solid 15 % in the 2030s
(Figure 4.7). After that, the share of pension expenditure in the GDP decreases
slightly, mainly as a result of the decrease in the share of the national pension
expenditure. If the level of national pensions were to follow the earnings level,
the share of the national pension expenditure in the GDP would remain at slightly
less than 2 per cent over the period of observation. In that case, the share of the
total pension expenditure in the GDP would settle at a level of slightly less than
16 per cent in the 2030s. The share of the earnings-related pension expenditure
in the GDP will reach the level of 14 per cent in 2030 and after that, the
11 The data on the total pension expenditure in 2002 are taken from the statistical yearbook of the Social Insurance Instituti-
on 2002 (pages 38-39).
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expenditure share will, in practice, remain stable. However, the share of private-
sector earnings-related pensions will continue to increase after 2030, but the
share of public-sector earnings-related pensions will correspondingly decrease.
Figure 4.7. Total pension expenditure as a percentage of the GDP.
12 The contribution in 2003 is the weighted average of the contributions under TEL, LEL and TaEL.
4.3 Financing of private-sector earnings-related pensions
The evaluations presented above cover, in their main parts, the collective pension
expenditure. The financing calculations presented hereafter concern private-
sector statutory earnings-related pensions. As regards employees, the most
important contents of the financing calculation concern the development of the
pension contribution and of the pension assets. The most significant quantities
to be evaluated in the financing calculation under the Self-Employed Persons'
Pensions Act (YEL) and the Farmers' Pensions Act (MYEL) are the premium
income and the State’s share of the pension expenditure.
The pension contribution for private-sector employees will increase from
21.6 per cent in 2003 by 6 percentage points by the 2030s, after which the
contribution levels will no longer change significantly (Figure 4.8)12. The
employer contribution will level off at slightly less than 20 per cent, the employee
contribution for employees under 53 years old at 7.5 per cent and the employee
0
2
4
6
8
10
12
14
16
2005 2015 2025 2035 2045 2055 2065 2075
private public national pension other
43FINNISH CENTRE FOR PENSIONS, REPORTS
Pension expenditure, contributions and funds until the year 2075
contribution for employees aged over 53 years at slightly less than 10 per cent.
The development of this contribution resembles that of the expenditure, but the
increase in the contribution is about half of the increase in the expenditure.
Figure 4.8. Pension contribution for private-sector employees as a percentage
of their wages and the different components of the contribution (total contribution,
employer, insured employees  under 53 years old and insured employees over 53).
Pension assets refer to the value of the pension providers’ investment assets
calculated at their market values. This size of this value corresponds to the sum
of the pension providers’ technical provisions and solvency margin. Through
the solvency margin, the pension providers prepare for investment risks, but the
significance of these risks is not taken into account in this report, which contains
deterministic calculations. As such, the solvency margin is expected to develop
more or less in a fixed relation to the technical provisions. The rules regulating
the financing are expected to remain unchanged as of the beginning of 2005
until the end of the whole calculation period. The yield percentage in real terms
for the pension assets is 3.5 and the technical rate of interest is 3.33 per cent
over the whole calculation period.
Over the whole calculation period, the pension assets will grow faster than
sum of the  private-sector employees' wages. The growth in these assets is a result
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of the growth in old-age pension liabilities (Figure 4.9). In 2017, the pension
assets will be double the amount of the wage sum and in the 2050s, the pension
assets will be 2.5 times the wage sum.
Figure 4.9. Assets for private-sector employees’ pensions and technical
provisions in relation to the wage sum.
However, presenting the pension assets in relation to the wage sum gives an
incomplete picture of the development of the funds, as assets are not collected
for the annual wage sum but for future pension expenditure. The funding level
is defined as the ratio
Pension assets at time t
Value of accrued pension rights at time t
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The value of accrued pension rights is the amount of money which is sufficient
to finance all the pensions accrued up to the time in question after the fund yield
and the pension indexation have been taken into account. Figure 4.6 shows the
pensions accrued up to the end of 2004. The value of the accrued pension rights
at the end of 2004 is arrived at by discounting the accumulated pension
expenditure in the figure to the end of 2004.
Table 4.2 contains the development of the funding level to the year 2029 for
private-sector employees and in the whole private sector when the used discount
rate in real terms is 3.5 per cent. The funding level of the whole private sector is
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lower than that for employees, as no significant funds have accumulated under
the pension acts for self-employed persons. The funding level for private-sector
employees will thus increase from the current 30 per cent by 4 percentage points
over the next 25 years. This funding level will increase considerably slower
than the funds in relation to the wage sum. In other words, pension rights increase
faster than the wage sum. This is natural since the pension expenditure also
increases faster than the wage sum.
Table 4.2. Funding level for private-sector employees and for the whole private
sector from 2004 to 2029.
raeY 4002 9002 9102 9202
seeyolpmerotces-etavirP %03 %23 %33 %43
latoT %72 %82 %92 %13
Table 4.3 includes calculation of the cash-flow for private-sector employees’
pensions for the period 2005-2030. The first row shows the private-sector
employees' wage sum in the price level for 2004, the other numbers represent
the percentages of the annual wage sum. The pension contribution shown in
Table 4.3 does not include refunds, which have been separated in the table as the
use of incomes. The investment yield refers to the nominal yield on the pension
assets. Payment from the Unemployment Insurance Fund means the payment
from the Unemployment Insurance Fund to the pension providers, which is used
to finance the pension accrual during periods of unemployment. The pension
expenditure consists of the private-sector employees' payable pensions and the
expenditure for pensions under the Seamen's Pensions Act (MEL) as well as for
registered supplementary pensions, which are financed through equalisation.
Other expenditure results from administrative costs, premium losses and refunds.
The difference between incomes and costs is manifested as a change in the pension
assets. In 2010, the investment yields and the change in pension assets will be
almost equal in size, after which more assets are released from the investments
than are bound to new investments.
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Table 4.3. Cash-flow calculation for private-sector employees’ pensions.
Table 4.4 shows the cash-flow calculation under the Self-Employed Persons’
Pensions Act (YEL). The annual incomes consist of the contributions and the
State’s share, whereas the costs are the sum of pension expenditure and
administrative expenses. Furthermore, the administrative expenses are expected
to remain at the present level in relation to the sum of the earned incomes.
Table 4.5 shows the corresponding calculations for the Farmers' Pensions Act
(MYEL). A calculated level has been used for the administrative expenses which
corresponds to that of the Self-Employed Persons' Pensions Act (YEL).
Table 4.4. Cash-flow calculation under YEL.
raeY 5002 0102 0202 0302
*soruenoillim,musegaW 24293 97844 79615 77795
)emocnidenraefoegatnecrepasasrebmun(emocnI
snoitubirtnoC 8.12 22 4.52 5.72
sdleiytnemtsevnI 1.9 9.9 5.11 6.21
dnuFecnarusnItnemyolpmenUehtmorftnemyaP 8.0 6.0 6.0 6.0
latoT 7.13 5.23 5.73 7.04
)emocnidenraefoegatnecrepasasrebmun(semocnifoesU
seeyolpmerotces-etavirproferutidnepxenoisneP 5.81 8.02 3.62 7.92
**erutidnepxenoisneprehtO 3.0 3.0 3.0 2.0
sessolmuimerpdnastsocevitartsinimdA 1 1 1 8.0
sdnufeR 2.0 2.0 3.0 4.0
stessanisegnahC 7.11 2.01 6.9 6.9
latoT 7.13 5.23 5.73 7.04
4002roflevelecirpehtnI*
hguorhtdecnaniferahcihwnoisivorpyratnemelppusderetsigerehtrofdnaLEMrednuerutidnepxE**
noitasilauqe
raeY 5002 0102 0202 0302
*soruenoillim,emocnidenraefomuS 4772 2903 3053 1404
)emocnidenraefoegatnecrepasasrebmun(emocnI
snoitubirtnoC 1.02 4.02 6.32 4.52
erahss'etatS 3.3 3.5 9.9 5.11
latoT 4.32 7.52 5.33 9.63
)emocnidenraefoegatnecrepasasrebmun(semocnifoesU
erutidnepxenoisneP 9.12 2.42 23 4.53
stsocevitartsinimdA 5.1 5.1 5.1 5.1
latoT 4.32 7.52 5.33 9.63
4002roflevelecirpehtnI*
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Table 4.5. Cash-flow calculation under MYEL.
raeY 5002 0102 0202 0302
*soruenoillim,emocnidenraefomuS 3421 6211 1301 3211
)emocnidenraefoegatnecrepasasrebmun(emocnI
snoitubirtnoC 8.01 11 6.21 6.31
erahss'etatS 8.23 4.93 9.84 2.44
latoT 6.34 4.05 5.16 8.75
)emocnidenraefoegatnecrepasasrebmun(semocnifoesU
erutidnepxenoisneP 1.24 9.84 06 3.65
**stsocevitartsinimdA 5.1 5.1 5.1 5.1
latoT 6.34 4.05 5.16 8.75
raeppasrebmunrehto,4002roflevelecirpehtnisoruefosnoillibnisemocnidenraefomuS*
semocnidenraefomusehtfosegatnecrepsa
eulavdetaluclaC**
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5 Sensitivity analysis
This chapter examines the sensitivity of the results of the baseline scenario as
regards to the assumptions about demographic and economic development. By
changing one assumption or group of assumptions at a time, we can see how the
assumption affects the results. In alternative scenarios, we have striven for clarity
and understandability, but if necessary, we have given up on their realism. For
instance, when observing the effect of fertility on the development of the pension
expenditure percentage migration, the employment rates and wage level have
been assumed to remain similar to the baseline scenario. These scenarios probably
exaggerate the final effect of the variables on the pension scheme, since the
adjustment of the labour market and of the rest of society to different situations
has to a large extent not been taken into consideration.
Alternative scenarios are only given for the development in private-sector
employees’ pensions, as we can thus analyse a concise entity of expenditure,
contributions and funds. However, the results also give indications as regards to
the whole scheme. The change in external circumstances is assumed to apply
equally to all sectors of the economy.
5.1 Population forecast
5.1.1 Fertility
The total fertility rate in the baseline scenario is 1.8 children per woman, 1.5 in
the low-fertility scenario and 2.1 in the high-fertility scenario. The variation
interval has been chosen symmetrically around the baseline scenario so that the
high-fertility scenario more or less corresponds to the level needed for populati-
on renewal. However, owing to net migration, in the high-fertility scenario, the
generations entering working life increase in number. According to Alho (2002),
the probability that the total fertility rate in 2030 will be between 1.5 and 2.1 is
about 0.5. Before 2030, the 50-per-cent probability band is narrower and after
2030, it is wider. Currently the total fertility rate is 1.76 in Finland, 1.71 in
Sweden and 1.8 in Norway. Industrialised countries with fairly high fertility
include the United States (2.07) and Iceland (1.99), whereas for instance, in
Germany (1.34), Italy (1.29) and Spain (1.29), fertility is low. (Eurostat 2004)
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Changes in fertility affect the population development only slowly. Figure 5.1
shows the different fertility scenarios for the proportion of persons who have
reached the age of 65 to persons aged 20-64. During the first 20 years, the old-
age dependency ratio is not dependent on fertility, and also after this, the change
in the dependency ratio is slow. At its strongest, the effect on the dependency
ratio is 65 years after the change in fertility, as the first large or small age groups
change from being maintainers to being maintained. This turning point appears
in the indicator for the dependency ratio just before the year 2070.
Figure 5.1. Old-age dependency ratios for different fertility scenarios.
During the next 60 years, fertility will have very little affect on pension
expenditure. On the other hand, fertility has a straight-line effect on the wage
sum and that way on the pension expenditure percentage, although even slower
than on the old-age dependency ratio. For instance, in 2060, according to the
high-fertility scenario, the wage sum is about 15 per cent higher than in the
baseline scenario, and this growth in the wage sum mainly explains the lower
percentage of the pension expenditure as compared to the baseline scenario.
Correspondingly, the high pension expenditure percentages in the low-fertility
scenario are due to the low wage sum as compared to the baseline scenario
(Figure 5.2).
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Figure 5.2. Pension expenditure for private-sector employees as a percentage
of the wage for the different fertility scenarios.
The development of the pension contribution in the different fertility scenarios
moves in the same direction as the development of pension expenditure
(Figure 5.3). However, the contribution percentage is not as sensitive to the
fertility rate as is the expenditure percentage. As the fertility effect will be at its
strongest in about 2070, the expenditure in the high-fertility scenario is
4.4 percentage points but the contributions are 2.9 percentage points lower than
in the baseline scenario. The corresponding figures in the low-fertility scenario
are 5.8 and 3.7 percentage points, respectively. The different reactions of the
contribution and the expenditure to fertility rates are natural, when keeping in
mind the partial funding of the scheme. In other words, for pure pay-as-you-go
schemes, the expenditures and the contributions are of equal magnitude. When
applied to a fully funded scheme, our idealised calculation would produce a result
according to which the contribution would not in any way react to changes in
fertility.
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Figure 5.3. Pension contribution percentage for private-sector employees in
different fertility scenarios.
According the high-fertility scenario, the proportion of pension assets to the
wage sum remains lower than in the baseline scenario, whereas in the low-fertility
scenario, the result is the opposite (Table 5.1). In the long term the proportion of
assets to the wage sum differs considerably in different scenarios.
Table 5.1. Pension assets for private-sector employees in proportion to wages
in different fertility scenarios.
5102 5302 5502 5702
1.2ytilitreF 39.1 62.2 33.2 83.2
enilesaB 39.1 33.2 35.2 36.2
5.1ytilitreF 39.1 04.2 67.2 29.2
5.1.2 Mortality
The baseline scenario assumes that the current rate of decrease in mortality will
continue until 2050, after which the rate of decrease is assumed to be halved. As
for the future development of mortality, we investigate three alternative
population scenarios:
1) In the scenario of rapidly decreasing mortality, the rate of decrease in
mortality is 1.5 times that of the baseline scenario. This decrease in
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mortality, achieved in 3 years in the baseline scenario, is thus already
achieved in 2 years in the scenario of rapidly decreasing mortality
2) In the scenario of slowly decreasing mortality, the rate of decrease in
mortality is halved. The annual decrease in mortality in the baseline scenario
is realised in two years.
3) In the scenario of constant mortality, the mortality rate stays at the present
level.
According to Alho (2002), the realised mortality will settle in between the
scenarios of rapid and slow decrease with a probability of about 0.5. The
probability of a development according to constant mortality or a weaker
development, is less than 0.1. In the baseline scenario, the life expectancy for
men in 2075 is 85.0 years, in the scenario of rapidly decreasing mortality
87.7 years, in the scenario of slowly decreasing mortality 81.0 years and in the
scenario of constant mortality 75.3 years. The corresponding figures for women
are 88.2, 90.1, 85.6 and 81.9. The old-age dependency ratios for these different
developments in mortality are shown in Figure 5.4.
Figure 5.4. Old-age dependency ratio for different mortality scenarios.
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Figure 5.5 shows the value of the life-expectancy coefficient for different
mortality scenarios. If mortality remains at the current level, the life expectancy
coefficient is projected to be a number of slightly higher than one. For the age
groups currently of working age, there is a slightly higher proportion of men
than in the older age groups. Thus even in circumstances of constant mortality,
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the men's share of the elderly will increase and at the level of the whole population,
the mortality risk for persons of retirement age as well as the value of the life
expectancy coefficient will increase. According to the baseline scenario, the
value of the life expectancy coefficient in 2020 will be about 0.95, in the scenario
having a slow decrease in mortality, this level is achieved in double that time,
i.e. in about 2030. On the other hand, the scenario of rapidly decreasing mortality
achieves the corresponding level in about two-thirds of the time as the baseline
scenario achieves, i.e. in about 2017.
Figure 5.5. Life expectancy coefficient in the different mortality scenarios.
Even though the development in mortality affects the old-age dependency ratio
significantly, the effect of mortality on pension expenditure is slight (Figure 5.6).
At least in these cases, the life expectancy coefficient functions in the intended
way. In the case of constant mortality, the pension expenditure stays more than
one percentage point under the expenditure level of the baseline scenario. The
reason for this is that the life expectancy coefficient is determined for each
cohort at the age of 62. The decrease in mortality after reaching this age will
affect the size of the pensions for the following cohorts but will not affect the
cohort whose life expectancy actually increased. As to mortality, the pension
expenditure and the pension contribution are almost as sensitive, for instance in
2050, according to the scenario of low mortality, both the expenditure and the
contribution remain about half a percentage point lower than in the baseline
scenario.
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Figure 5.6. Pension expenditure percentage for private-sector employees in the
different mortality scenarios.
Figure 5.7. Pension contribution percentage for private-sector employees in
the different mortality scenarios.
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The old-age pension liability has been calculated using the same calculation
bases for the different mortality scenarios. Moreover, the differences in the
realised mortality scenarios have been reflected in a surplus in old-age pension
liabilities or a need to replenish them. In that case, the development in mortality
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has a fairly slight effect on the growth in pension assets. In the two scenarios
where life expectancy stays low, the proportion of pension assets to the wage
sum stays slightly lower compared to the baseline scenario (Table 5.2).
Table 5.2. Pension assets for private-sector employees in proportion to the wage
sum in different mortality scenarios.
5.2 Employment rate and effective retirement age
The effect of the development in employment rates on pension expenditure and
contributions is investigated through three alternative scenarios. First, in the
scenario ‘baseline +3’, the employment rate increases annually by 0.25 percentage
points faster than in the baseline scenario until 2016. After this time, the
employment rate stays permanently at 3 percentage points higher than in the
baseline scenario. In the scenario ‘baseline -3’ the development of the
unemployment rate differs in a corresponding way in a negative direction in
comparison to the baseline scenario. In these scenarios, the effective retirement
age follows the baseline scenario.
For the scenario ’low employment rate’, the number of employed has been
calculated under the assumption that the currently observed age-group-specific
employment rates remain unchanged. This scenario is based on the assumption
that the effective retirement age is postponed by 1.2 years with the following
timetable, 2010: 0.8 years, 2015: 1.1. years and from 2025, 1.2 years. The emp-
loyment and unemployment rates for the different scenarios are shown in Tab-
les 5.3 and 5.4.
5102 5302 5502 5702
dipaR 49.1 63.2 35.2 16.2
enilesaB 39.1 33.2 35.2 36.2
wolS 49.1 13.2 54.2 35.2
tnatsnoC 49.1 43.2 84.2 35.2
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Table 5.3. Employment rate in the baseline scenario and deviations of the
alternative scenarios in comparison to the baseline scenario.
Table 5.4. Unemployment rate in the baseline scenario and the deviations of the
alternative scenarios compared to the baseline scenario.
raeY 5002 0102 5102 5202 0502 5702
oiranecsenilesaB 4.76 8.86 4.96 1.07 8.17 9.17
3+enilesaB 2.0+ 5.1+ 7.2+ 0.3+ 0.3+ 0.3+
3-enilesaB 3.0- 5.1- 7.2- 0.3- 0.3- 0.3-
etartnemyolpmewoL 6.0- 8.3- 9.3- 5.4- 0.6- 2.6-
raeY 5002 0102 5102 5202 0502 5702
oiranecsenilesaB 4.11 7.8 6.7 4.7 5.7 5.7
3+enilesaB 2.0- 0.1- 4.1- 4.1- 4.1- 4.1-
3-enilesaB 2.0+ 1.1+ 7.1+ 7.1+ 7.1+ 7.1+
etartnemyolpmewoL 4.0+ 4.2+ 5.3+ 6.3+ 5.3+ 5.3+
For the sake of simplicity, no assumption is made in the scenarios about a
connection between the average wage and employment rate. In other words, the
average wage of added or deducted employees compared to the baseline scenario
is just as high as the average wage of the insured. In practice, achieving high
employment rates probably requires an increase in part-time work and low-
productivity jobs. In that case the additional employees would earn less than the
average wage in the economy. If the marginal employees' wage is 75% of the
average wage in the economy, the effects in the scenarios ‘baseline +3’ and
‘baseline -3’ when compared to the baseline scenario are about a quarter smaller
than presented here.
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Figure 5.8. Pension expenditure percentage for private-sector employees in
different employment scenarios.
The strongest effect on the percentage of pension expenditure in the scenarios
‘baseline +3’ and ‘baseline -3’ occurs in about 2020 (Figure 5.8). Here the full
effect of the employment rate on the wage sum emerges, but the pension
expenditure still corresponds to the level of the baseline scenario. The pension
expenditure percentages in proportion to the wage sum deviate by about +/- 1
percentage point when compared to the baseline scenario. When continuing the
calculations further, a work history deviating from the baseline scenario will also
gradually be reflected in the pensions payments and the effect on the pension
expenditure percentage diminishes. However, the small fluctuations in the
employment rate do not have long-term effects on the pension expenditure
percentage.
In the low-employment scenario, the difference of the pension expenditure
percentage from that of the baseline scenario is at its largest at 2.5 percentage
points. Even in the long term, the expenditure percentage remains almost two
percentage points higher than in the baseline scenario. This long-term differen-
ce can mainly be explained by an assumption regarding the effective retirement
age. According to this scenario, the number of pensioners in relation to emplo-
yees remains permanently higher than in the baseline scenario.
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Figure 5.9. Pension contribution percentage for private-sector employees in
different employment scenarios.
The pension contribution reacts in the same direction as the expenditure
percentage to the development in employment rates, but the effect on the
contribution is about two-thirds of the effect on the expenditure (Figure 5.9).
When the largest fluctuations in the pension expenditure were +/- 1 percentage
point and 2.5 percentage points, the pension contribution percentage reacted in
corresponding cases to the employment rates by about a third less. The
development in employment rates is directly reflected in the wage sum and thus
in the proportion of pension assets to the wage sum. In the long term, the
proportion of the assets to the wage sum will nevertheless level out (Table 5.5).
Table 5.5. Pension assets for private-sector employees in proportion to the wage
sum in the different employment scenarios.
5102 5302 5502 5702
woL 30.2 14.2 85.2 46.2
3-enilesaB 99.1 83.2 55.2 46.2
enilesaB 39.1 33.2 35.2 36.2
3+enilesaB 88.1 92.2 15.2 26.2
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5.3 Growth in earnings level
Growth in earnings level in the baseline scenario in real terms is 1.75 per cent
annually, in the slow-growth scenario, 1.25 per cent and in the rapid-growth
scenario, 2.25 per cent. These differences in the growth rate have a very large
impact on the size of the wage sum in the long term; for the rapid-growth scenario
in 2075, the wage sum is about 1.4 times that of the baseline scenario and in the
slow-growth scenario, it is about 0.7 times that of the baseline scenario.
The growth in earnings level is, nevertheless, to a large extent also reflected
in the pension expenditure, so the short-term and long-term effects on the pension
expenditure percentage are considerably smaller than the effect on the wage
sum (Figure 5.10). If all pensions and pension accruals were linked to an earnings-
level index in full, the growth rate in the earnings level would in no way affect
the pension expenditure percentage. Thus the reaction of the pension expenditure
percentage to the growth rate in earnings level reflects the effects of incomplete
indexation in comparison to an earnings-level index. As the growth in earnings
level slows down, the pensions catch up on the wages, and when the growth rate
accelerates, the opposite occurs.
Figure 5.10. Pension expenditure for private-sector employees as a percentage
of the wage in different scenarios for earnings level growth.
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The pension contribution depends very little on the growth rate in the earnings
level (Figure 5.11). The stability of the contribution is due to two factors: first,
funding in general is prone to dampen the reflection of changes in the pension
expenditure percentage on the contribution level; Second, as the growth in
earnings level accelerates, the difference between the growth rate in the wage
sum and the real yield on the investments narrows, and thus the decreasing effect
of funding on the contribution level is weakened. In the opposite case, as the
growth rate in earnings level slows down, the difference between investment
yields and the growth rate in the wage sum widens, and then the decreasing
effect of funding on the contribution level is emphasised.
Figure 5.11. Pension contribution for private-sector employees as a percentage
of the wage in different scenarios of earnings level growth.
When the earnings level growths rapidly, the proportion of pension assets to the
wage sum remains lower than in the baseline scenario. In case of a slow growth
in the earnings level, the development is the opposite (Table 5.6).
Table 5.6. Pension assets for private-sector employees in proportion to the wage
sum at different growth rates in their earnings level.
5102 5302 5502 5702
)%52.1(wolS 10.2 65.2 18.2 49.2
enilesaB 39.1 33.2 35.2 36.2
)%52.2(dipaR 68.1 31.2 92.2 83.2
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5.4  Investment yields
The yield on pension assets in real terms is 3.5 in the baseline scenario, 2.5 in
the scenario of low yield and 4.5 per cent in the scenario of high yield. In the
different scenarios, the technical interest rate also follows the yield percentage
of the investments.
Figure 5.12. Pension contribution for private-sector employees under different
yield assumptions.
Investment yields do not immediately have a large effect on the contribution
level, but already after 15 years, the deviations from the baseline scenario are on
the level of about one percentage point. As the horizon is lengthened, the effect
of investment yields on the contribution level becomes significant (Figure 5.12).
In addition to the effect on the contribution level, the investment yields have a
cumulative effect on the amount of pension assets (Table 5.7).
Table 5.7. Pension assets for private-sector employees in proportion to the wage
sum under different yield assumptions.
5102 5302 5502 5702
)%52.2(woL 77.1 89.1 90.2 51.2
enilesaB 39.1 33.2 35.2 36.2
)%52.4(hgiH 11.2 87.2 31.3 62.3
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Through the employees’ pension contribution, investment yields to some extent
also affect the pension expenditure. High investment yields mean a low employee
contribution, and thus an increase in pension expenditure. In 2030, this effect is
about +/- 0.1 percentage point. At the end of the calculation period, the scenario
of high yields gives an expenditure level which is 0.6 percentage points higher
than that of the baseline scenario and the scenario of low yields gives an
expenditure percentage which is 0.4 percentage points lower than that of the
baseline scenario.
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6 Comparison with previous calculations by
the Finnish Centre for Pensions
In the following, we compare the results of this report (PTS04) to the previous
expenditure and contribution calculations by the Finnish Centre for Pensions
regarding private-sector employees. The scenarios in the report Klaavo et. al.
(1999) are referred to with the abbreviation PTS99. In 2002, the Finnish Centre
for Pensions made calculations both according to the legislation then in force
(PTS02f) and according to the legislation which took effect in 2005 (PTS02e)13.
Table 6.1 shows the assumptions for the different calculations.
Table 6.1. Assumptions in the long-term calculations of the Finnish Centre for
Pensions.
13 The results of the 2002 calculation have been published in an abbreviated form in the publication The Finnish Pension System
(2003).
In the calculations PTS99 and PTS02, the population follows the Eurostat
forecast, which was updated at the beginning of the 2000s. The effect of the
update shows as an increase in life expectancy for men and in the old-age
dependency ratio. The calculation PTS04 follows the population forecast of
2004 by Statistics Finland, where the life expectancies and the old-age
dependency ratios are clearly higher than in the Eurostat forecast. Due to the
life expectancy coefficient, the change in life expectancy for the elderly does
not, however, in any crucial way affect the pension expenditure or the
contributions. The fertility rates and net migration are also slightly higher in the
forecast by Statistics Finland than in the Eurostat forecasts.
99STP f20STP e20STP 40STP
nem,0502niycnatcepxeefiL 97 08 08 5.38
nemow, 58 58 58 2.78
*0502nioitarycnednepedega-dlO 64.0 84.0 84.0 25.0
0502nietartnemyolpmE %27 %4.07 %27 %8.17
0502niegatnemeriterevitceffedetcepxE - 4.06 26 26
levelsgninraenihtworG %5.1 %57.1 %57.1 %57.1
sdleiytnemtsevnI %3 %5.3 %5.3 %5.3
.46-02degasnosrepotnoitoporpni56foegaehtdehcaerevahohwsnosreP*
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Figure 6.1. Pension expenditure for private-sector employees as a percentage
of the wage sum in the latest calculations by the Finnish Centre for Pensions.
The effect of the special act on the expenditure is included in the calculations
PTS02e and PTS04.
The assumptions in the calculations PTS99 and PTS02f differ from the
assumptions of PTS04 with  regard to legislation and economic development.
Legislative changes included for instance abolishing the unemployment pension
and lengthening the period of earnings-related unemployment benefits. On the
other hand, the assumptions of the calculations PTS02e and PTS04 are for the
most part similar. However, the calculation PTS04 is based on new starting data
and many details in the calculation have been adjusted more closely than before
to correspond to the functioning of the pension scheme and to the available
register and statistical data. For example, the unemployment pathway to
retirement has been included in the new calculation more precisely than before.
Furthermore, the size of new disability pensions has been reduced in the new
calculation in order to better correspond to the register data. As a result of small
adjustments affecting the calculations in different directions, the new calculation
shows the level of the pension expenditure for private-sector employees as being
on average slightly lower than previously estimated (Figure 6.1).
The new expenditure and fund calculation follows the calculation bases in
closer detail than previously and the solvency is kept on a higher level than
before. In between the calculations, the rules for funding have been changed so
that the increase in the employee contribution for persons aged over 53 is funded.
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In addition, the increase in life expectancy in the population forecast increases
the amount of old-age pension liabilities in the new calculation. As a result of
these changes, the calculation PTS04 shows a contribution level which, in the
near future, is lower than in the calculation PTS02e, but in the long term, the
difference will turn the other way around. According to the new calculation, the
pension assets in 2050 will amount to 2.5 times the wage sum, whereas the
corresponding figure in the previous calculation is 2.3. The contribution level in
the new calculation is also increased as the calculation PTS02 reports the
development of the contribution under the Employees' Pensions Act (TEL),
whereas the new calculation depicts the contribution for private-sector employees.
Figure 6.2. Pension contribution percentage in the latest calculations by the
Finnish Centre for Pensions, PTS04 contribution for private-sector employees,
the others the contribution under TEL.
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7 Conclusions
Private-sector earnings-related pension expenditure in proportion to the earned
incomes will increase from the current level of about 19 per cent to slightly over
30 per cent by 2030. Thereafter, the pension expenditure percentage increases
slowly. The pension expenditure for private-sector employees is about one
percentage point lower, but the development of the expenditure moves in the
same direction as the development for the whole private sector. The public-
sector earnings-related pension expenditure will increase from the current level
of slightly more than 30 per cent to more than 40 per cent of employee wages in
the 2020s. From the 2030s, the public-sector expenditure percentage will decrease
and, in the long run, it will approach the level of the private-sector expenditure.
The whole economy’s statutory earnings-related pension expenditure will
increase steadily until the beginning of the 2030s, after which the pension
expenditure settles at about a third of the wage sum. The growth in pension
expenditure is a result of the increase in the old-age pension expenditure, which
is due to an ageing population. In the long term, the life expectancy coefficient
will significantly decrease the effects of an ageing population on the pension
expenditure.
The earnings-related pension contribution for private-sector employees will
increase from the current 21.6 per cent by about 6 percentage points by the 2030s,
after which the contribution will not change significantly. The partial funding
diminishes the pressure to increase the contribution as half of the expected growth
in the expenditure percentage is directed to an increase in the contribution. The
proportion of pension assets to the wage sum will grow steadily over the whole
calculation period. At present, the pension assets for private-sector employees
are about 1.6 times the corresponding wage sum. In the 2030s, this proportion
increases to 2.3 times the wage sum. The funding rate for private-sector employees'
pensions also increases in the next few decades, but the growth is clearly slower.
At the end of 2004, the funding rate for private-sector employees' pensions was
about 30 per cent and in 2030, it will be about 34 per cent.
This report studied the effect of changes as regards trend-like demographic
and economic development on the functioning of the pension scheme. Many of
the external changes are such that the pension expenditure and especially the
pension contributions are automatically balanced. However, in the long term,
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the level of investment yields and of fertility have a cumulative effect on the
main quantities observed here. The calculation did not study the effects of
immigration or emigration deviating from the baseline scenario, but from the
viewpoint of the pension scheme, the effects of fertility and migration go in the
same direction. Due to the life expectancy coefficient, the alternative mortality
scenarios do not strongly affect the expenditure or the contribution level.
Furthermore, improved employment rates have an immediately decreasing effect
on the pension expenditure and pension contributions. However, in the long
term, the effects are levelled out, since the future pension expenditure accumulates
from gainful employment. The growth rate in earnings level has a significant
effect on the pension expenditure percentage, but not that much on the
contribution level. The sensitivity analysis shows that in most cases, the pension
expenditure percentage reacts clearly stronger to external changes than does the
contribution percentage. From this viewpoint, advance funding of pensions is
necessary in order to prepare for an unknown future.
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APPENDIX TABLES
Appendix table 1. Life expectancy coefficient (Figure 4.1).
Appendix table 2. Earnings-related pension expenditure as a percentage of
earned income (Figures 4.2 and 4.3).
Appendix table 3. Earnings-related pension expenditure as a percentage of
earned income per sector (Figure 4.4).
5002 00.1
0102 99.0
5102 79.0
5202 39.0
5302 98.0
5502 48.0
5702 28.0
LEY LEYM LEyT tcAlaicepS
5002 9.12 1.24 5.81 0
0102 2.42 9.84 8.02 0
5102 4.82 8.55 6.32 0
5202 3.43 2.95 3.82 10.0
5302 5.53 5.25 4.03 40.0
5502 1.43 6.83 2.13 24.0
5702 3.43 9.53 6.13 16.0
etavirP cilbuP latoT
5002 5.91 6.13 9.22
0102 8.12 6.53 5.52
5102 7.42 5.93 7.82
5202 3.92 4.34 1.33
5302 2.13 5.14 9.33
5502 9.13 0.63 0.33
5702 5.23 8.43 1.33
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ega-dlO .lpmenU ytilibasiD emit-traP 'srovivruS
5002 0.61 6.0 7.3 6.0 2
0102 7.81 7.0 4.3 6.0 1.2
5102 4.22 0 3.3 7.0 3.2
5202 0.72 0 9.2 8.0 4.2
5302 4.82 0 6.2 8.0 1.2
5502 2.82 0 5.2 9.0 4.1
5702 5.82 0 5.2 9.0 2.1
deurcca5002.1.1erofeB 5002.1.1retfalaurccA
tnemyapnI deurccA diapton kroW
detcejorP
elbanoisnep
ecivres
rehtO
5002 1.22 6.0 0.0 1.0 1.0
0102 8.61 7.6 6.0 8.0 6.0
5102 3.31 0.11 3.2 3.1 8.0
5202 5.6 4.51 1.8 0.2 1.1
5302 7.1 4.31 1.51 3.2 4.1
5502 0.0 5.2 7.52 4.2 4.2
5702 0.0 0.0 1.82 3.2 7.2
etavirP cilbuP lanoitaN noisnep rehtO
5002 9.5 6.3 9.1 4.0
0102 7.6 4 8.1 4.0
5102 5.7 4.4 6.1 3.0
5202 7.8 7.4 4.1 2.0
5302 3.9 5.4 1.1 2.0
5502 7.9 9.3 7.0 2.0
5702 9.9 8.3 7.0 2.0
Appendix table 4. Earnings-related pension expenditure according to type of
benefit (Figure 4.5).
Appendix table 5. Earnings-related pension expenditure according to grounds
for accrual (Figure 4.6).
Appendix table 6. Pension expenditure as a percentage of GDP (Figure 4.7).
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Appendix table 7. Contribution percentage for private-sector employees
(Figure 4.8).
Appendix table 8. Assets for private-sector employees’ pensions and technical
provisions in relation to the wage sum (Figure 4.9).
reyolpmE
eeyolpmE
rednudega
sraey35
eeyolpmE
revodega
sraey35
latoT
5002 8.61 6.4 8.5 6.12
0102 9.61 7.4 0.6 9.12
5102 8.71 6.5 0.7 6.32
5202 1.91 9.6 8.8 4.62
5302 8.91 6.7 6.9 7.72
5502 7.91 5.7 5.9 5.72
5702 6.91 4.7 3.9 3.72
stessA latoT seitilibail
egadlO
noisnep
ytilibail
5002 6.1 3.1 0.1
0102 8.1 5.1 2.1
5102 9.1 6.1 3.1
5202 2.2 8.1 5.1
5302 3.2 9.1 7.1
5502 5.2 1.2 8.1
5702 6.2 1.2 9.1

